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IPTIKA3 HAYTIHI,IX I4 CTPYIIq4X PMOBA KATIAHAATA
caAplr(e pByJrTaTe ucrpalKrrB arsa y oKBrrpy AorcropcKe AEcepTarIHj e
P. 6p.
l.
Ayrop-r.r, HacJroB, qacotruc, ro.quHa, 6poj eonynrena, crpaHl{ue
:KarliIid, D., Kozii, P., & Pavlovii, R. (2014). Free transverse vibration of nonlocal viscoelastic orthotropic multi-nanoplate
:qy!!em (MNPS) embedded in a viscoelastic medium. Composite Structures, I I 5 . 89-99 .
iflpurraena HeJIoKauIHe'reopr.lje BucKo-enacrnrrHocru y a*afiv3ll Ar,rHaMI4qKor noHarilana clcreMa rpaQeHcrrax sano-ruc'ruha
,cnperny"rnx y nolrarnrepnoj MaTpI,IUu, AaTa je y oBoM paAy. fpar[encKr.r HaHo-JrHcruhu cy troaelfipaHH Kao cHcTeM npocro
loc,tomeuux Kirchhoff-os[xHaHo-nJloqaxoje cy noeesaHe y KoH3oJrHH JraHau. llapur.rjarrre .uutpepenqujalue je.{ua.ruue
lrperarra crcreMa I,I3Be.qeHe cy npuMeHoMD'Alembert-oaor nprzHrrnna a 3arrrM MeroAoM pa:aaajarsa npoMeHJLr,tBl,rx
icBeAeHeHa cl,tcreM xoMoreHux alre6apcrrx je4navrana. Tarco 4o6r.rjen clrcreM jeluauuua perueu je TplrroHor,{erpnjcxor",
iN,rcroAolt{ u Aoorajene cy KoMnJIeKcHe colrcrBeHe BpeAHocrr4 cr4creMa. flpr.rryrueue concreeueQpereeuuuje cr4creMa H o.4Hocl,t
,nprry[reu,aAo6lrjeur.r cy y aHanl4Tl4qrou o6rury. Ha ocuoay HyMepuqK]4x pe3yirrzrra Moxe ce yorrHTr4 yrr.rqaj,pa:nuurarr.rx
,reorr,rgTplljcrcux u uarepr.rja.nHHx napaMeTapa Ha.{r,rHaMr4rrKo rroHatrrarre c}rcreMa. J :
,Karliiid, D., Murmu, T., Caji6, M., Kozi6, P., & Adhikari, S. (2014). Dynamics of multiple viscoelastic carbon nanotube
,based nanocomposites with axial magnetic field. Journal o/'Appligd Physics, I I 5(73),734303.
'Ha ocnoay HeJtoKrurHe reopuje Blrcro-eJracrurrHocrr4 r.r Maxwell-osnx jelHavuua H3BereH je cucrerra napunja.nnrax
A[Qepeuqtajanunx jelNauuua rojra onracyje ocur,rJroBa]Le cr4creMa cflperHyrux yruEeHarrHr,rx HaHo-rleBr,r ca Br,rcKo-
eaacru.IHlat\4 coojcrrult4 no1 4ejc'rnou JroHrr.rryArrHiljrHor MarHgrHor rroJba. PeruaaaBeN, 'raxo Ao6ujenon cHcreMa
:napuujanuux jeAuavr,rn4 ao6ujajy ce aua;rrrrur{Ke pe,raqraje 3a nprryrueHe corrcrBeHe r[pexreuqnje cucreMaKao 14 o.qHocr,r
:npuryruelra. Ha rpajy pa/ia AfiH cy HyMepI4qI(I4 nplrMeprz rojr.r npuraayjy yrr.ruaj noHrHrylHHzlnHor MarHerHor noJEa r,r
,rraarepr.tja.nurax napaMerapa BLIcKo-eJIacrIlqHor crrcreMa Ha npnryrxeHe concrBeHe r[peraeuUuje H oAHoce nprrylxe]La
.cucTeMa.
rKarliiid, D., Adhikari, S., Murmu, T., & Caji6, M. (2014). Exact closed-form solution for non-local vibration ancl biaxial
,buckf ing of bonded multi-nanoplate systemr Cornposites Part B: Engineering, 66, 3L:8-339.
:Y osoN.t paAy, pa3MarpaHe cy ocunrauuje u waluttuocr cr4creMa elracrr4qHo [oBe3aHr.rx HaHo-nnoq4 Ha ocHoBy Eringen-oae
,uelora.nHeTeopnje eilacrHqHosrlr. flpernoc'ranrseuo je ga cy HaHo-nnoqe npocro-ocJrorseHe r.r Aa cy lrelyco6no noB$aHe
,enacruqHlaltr cnojenurraa jeAHaKLIx KpyrocTu. Hsse.qeHu cy aHarr.rrr4rrKu v3pa3v 3a concrBeHe r[pereenUraje r.r KpHTHqHy cr.rny
:lt3BI,IJarLa clrcreMa, Kao LI acl{MnrorcKe BpeAHocrH 3a concrBeHe i[peraeHuraje H Kpr4THrrHy culty rasrrajarsa
iroplr[rherrertrtpuroHortaerpujcKe MeroAe. Aua.nusupaH je yrr.ruaj Kp],rocrH eflacrr.rqHor croja rao u 6poja HaHo-nroqa Ha
,u4HaMHqKO nOHaIIlalbe CI,ICTeMa,
Karliiid, D., Cajii. U., tvturmu. T.. & Adhikari. S. (2015). Nonlocal longiluclinal vibration of viscoelastic couplecl double-
nanorod systems.Earopean Journal of Mechanics-A/Solids, 49, 183-196.
Anaausa cro6orunx noHrHTy.(LIHanHLrx ocuunaur4ja cncreMa oa ABa cnperH),Ta BxcKo-eJracrarrHa HaHo-uranq npuxasauaje
y oror'r pa4y. I43Be.{eHe cy napUuja.nue .qraSepeHur.rjarHe jeanaur,rHe Kperar$a crrcreMa npr{MeHoM D'Alembert-osor
rupuHquna. Harou 'ror4 cl{creM napuujaruux ar,rQepenuujanuux jeguavuua je per.ueu nprrMeHoM Bernoulli-Fourier-
:oseNleroAe pa3ABajal6a [poMeHJr,LIBr,rx, oAaKJre cy Ao6r.rjeHe corcrBeHe i[peraenuuje 14 oAHoc npHryrxeH,a cucreMa. Taxole
;[puxa3aHJe ytI'lIIaJ [apaMeTpa HeJIoKanHoc-TI,I u np]IryIueBa Ha cro6oIHe JloHfl4TynilHzurHe ocuHnaUuje cucreua.
,Karliti6, D., Caji6, M., Murmu. T., Kozii, P.. & Adhikari, S. (2015). Nonlocal effects on the longitudinal vibrition of a
complex multi-nanorod system sub-iected to the transverse magnetic field. Meccanica, 50(6), 1605- 162 I .
Ytuuaj napaMerapa HeJIoKzuIHocTI,l I,I TpaHcBep3anHor MarHerHOr noJBa Ha roHrHTy.(HHaJrlre ocr{Haaquje cnc.rerr.ra eJracTr,rqHo
rroBe3irHr4x HaHo-rrrranoBa je auatvlupaH y oBoM paay. [Ipr.rMeHoM HenoKa].rHe .reopNje eracnrqHocrr4, Maxwell-orux
perauaja u D'Alambert-oBor npr,tHuuna r,BBe.{eH je crcrer',r napuujaaHrzx lusepeuuujaluux je4uavuua roje onr.rcyjy
KperalLe cllcreMa. Kopnuherer'l T paroHorurerpajcKe MeroAe 4o6ajeHr.r cy aHarr.rrnrrKu u3pa3u 3a concrBeHe tpperoenuuje
cucreMa Kao L acllMnrorcre BperHocru concrBeHux (ppexeenquja cxcreMa. Ha rpajy pa"qa cy aarr4 HyMepr{qxr4 npr{Mepx
rojra noraryjy yruuaj pasnraurarr,rx reolaerpr.rjcrux u r'larepujanHux napzrMerapa Ha AHHaMt,tKy cr{creMa.
Kozi6. P., Pavlovii. R.. &Karliiid, D. (2014). The flexural vibration and buckling of the elastically connected parallel-beams
with a Kerr-[ype layer in between. Mechanics Research Communications. 56,83-89.
Y oeoM paai ,i"pranaje auarr.rca ocunnaropHor noHaural$a u ussuja*acncreMa oa aBe rpe.(e noBe3aHe eracr[quur4 Ken-
onnu clojen. flpuueuou Apyror Newton-osor aaxoua ao6ujeue cy napurzjanue 4ratpepeuulrjanne jeluaunue Kperarra
cucreMa rpeAa, a 3arLIM pelueHe [pI{MeHoM Merore pa:anajan a flpoMeHJr,HBr,rx. ConcrseHe $pexeeHuuje cgcreMa r4
KpHrrIqHa cula u:uujama cy Ao6LIjeHe y aH.uII4TI4r{Kou o6ruxy. Taxofe, AaTV cy HyMepHrlKl.t nprrMepg roju npuxaryjy y"ruuaj
pa3nI'ItIHTux reoue'rpujcxux ra tta'repuja,tuHx KapaKrepficrHKa cHcreMa Ha concrBeHe Qperrenquje H Kpr4Tr,rrrHy cHry
rasenjama cHcreMa.
7. ;Xartiiid, D., lor*orie, ir., Kozii, e., A Calie, N4. (2015). fnermil and magnetic effects on the vibrarion of a crackecl
;n.anob.eam embedded in an elastic medium. Journal of Mechanics of Materials and Structures. l0(1), 43-62.
. Y aator,a pa,(y, pa3MarpaHe cy rpaxcBep3anHe ocqurarlr4je je,uue yrrsennqHe HaHo-ueBr.r ca orrrreherreM yMerHyre y
reIacTHrlHI4 MeAfiJyM IroA IeJcTBoM cfloJbalurLer MarHeTHor noJba 14 npoMeHe TeMnepi]Type. MexaHr.{rH MoAeJr yrJBeHfiqHe
rHaHo-ueBI{ ca ourreherrev je npeAcraeJ6eu y o6nury HaHo-rpele car{u}LeHe oI ABa cerMeHTa noBe3aHa rop3rroHoM onpyroM.
,flapuujarure arQepeuur.rjaaHe jeaHa.ruHe t43BereHe cy Ha ocHoBy Apyror Newton-oBof 3aKoHa H ,irronarne rc-opuje
:eaacT uqHocru. Pa.:rrra'rpana cy .qBa rl,Ina rpaHHqHux ycnoBa HaHo-rpeAe, ca nposro-ocnol6eHuM l.r o6ocrpaHo yKrerureHHM
,rpajenurr,la..CorqtBeHe $pexseHquje cllcreMa cy 4o6rajeHe HyMepr4r{KrrM nyreM, 3a o6a:runa rpaHuqHr,rx ycnoBa. Ha rpajy
ipaI4 Aaroje HeKonI,IKo HyMepLtr{KIzx npllMepa, rge je nora.sau yruuaj napaMerpa He;roxaJrHocrr4, npoMeHe reMneparype,
;crloJralxller MarHeruor nora u 6poja lroAo,Ba- H-a AIIHaMHqKo noHarrralLe cucreMa.
8. Karlidid, D., Kozii. p.. A pavlovle. n. iiOtSt. Flexural vibiation and buckling analysis of single-walled carbon nanotubes
rusing different gradient elasticity theories based on Reddy and Huu-Tai formulations. Journal ofTheoretical and Applied
Mechanics.53.
:Arranr.rsa rpaHcBep3aJlHnx ocrluraqaja u cra6lrllrocT H yruEeHr4que Hauo-qeBr4 MoAenr.rpaHe npuueHolrReddy-jeue u Huu-
Thai-jeeereopuje rpeae 3a pa3nnql'rre rpaaujeHrHe reopraje enacrnrrHocrr, npnra:aHa je y oBoM pa.ay. Ha ocnony Hamilton-
:oBor nplIHUI4na n3Be,(eHe cy napunjanne ar,riDepeHur.rjaaue jegna.raHe Kperarba HaHo-ueBH sa o6e .reopnje rpeAe ca














o6rury. laraje ynopeaHa aHanu3aca pe3ynrarnMa Ao6ujeHuMKoplrutherseu Moaer(ynapHo .qaHzttvturtrr4x cr.rrrlyaauuja. V
HyMepHqKI'rM npuMepl'IMa je nora:au Yrl{(aj ne,'roraaHor napaMerpa H oAHoca /IyxHHe v :l.JvpziHe fpeAe Ha concrBeHe
rlperaenuuje u cule usur.lja*a HaHo-rleBr.r.
9. ,KarliCid, D., Kozi6. P., Murmu. T.. & Adhikari. S. (2015). Vibration insight of a nonlocal viscoelasric coupled multi-nanorod
' 
system. Eur opean J ournal of M e c ha nic s -A/S o li d s. 5 4. I 32- I 45.
'IlpraueHorra HeJIoKaJIHe 
Teopraje BncKo-eJlacrurrHocrn aHaJrr.r3r.rpaue cy clo6oAne ocqu,rauuje cilcreMa Bxue crperHyrHx
;HaHo-ufanosa xojr.r cy rrlelyco6uo noBe3aHI{ Bl,Icxo-eJlagr[quuu c,rojeauua. Ha ocHouy npxHu]rna.qtrHaMr.rrrKe paBHorexe
.I'I3BeAeHe ay nupurj-re aI,IQepeHIILIjanue jegnavuHe KperalLq a 3arr4M peueHe npr.tMeHoM Merore pasaaajana M21
lnpolreuJbrarr'rx. Tpe6a nsrahn, Aa cy Ao6LIjeHe BpeAHocru 3a npl,trylrete $pernenqr.rje u oAHoca npfiry[rerLa y auanu.ruvroj
,Qoprrlra. Hssprueua je acuMnrorcKa aHaula3a, Kara 6poj HaHo-rrrranoBa u 6poj rraoaoeaTexlr 6ecrosarrHocrr4. Ha xpajy paga
:rrpur(a3au je yrguaj pasrr.r.rl-{Tux i[r.rstrvxtrx napaMerapa Ha AuHaMr,rKy cr,rcreMa.
l0. Kartiiii, D., Kozii, P., & Pavlovii, R. (2016). Nonlocal vibration inO stiUiiity of a multiple-nanobeam sysrem coppled by the
'Winklq 
elastic medium. Applied Malhematical Modglling,40(2), 1599-1614. I ' :
Y oeoNa pa,(y Hcrpaxene cy cro6oltte ocuraraqnje u cra6rairsocr cncreMa eracrrrrHo noBe3aHHx HaHo-rpera npHMeHoM
:HeroKarHe T eopuje eJIacrHrIHocrtI.Ha ocuory npI4HLIr{na AHHrtMuqKe paBHorexe r43Be.qeHe cy ocHoBHe jeAuavr.rHe r(peraBa
,cucTelta rge je ysvr y o6:up ,tyru\aj Ha HaHo-cKaJIlI. flpulaeuou rpuronoverpujcre MeroAe r,r MeroAe KoHaqHnx pa3JrHKa M21
,oapefene cy BperHocrlt 3a consrBeHe ippereeHuuje H KpHrHqHy cuny ustuja*a. Taxofe, oApebeHe cy acrrn.ro.rcne
lBpeAHocTI'l 3a collcrBeHe Opernenqrlje r Kpt4THqHy cnny urar.rjana Ka,(a 6poj nano-rpeAa rexH 6ecroHa.{Hor!.r. Y
iH,'NrepxrIKI,IM IIplrMepLIMa IIpHKir:lztH je y"raUaj HeJIoKaJIHocrI,r r,r Kp},Tocrlr eJracrr{rrHol- cnoja Ha concrBeHe i[pexuenUr.rje r.r
KpurnqHy cnty ntwja*a.
HAIOMEHA: yronuxo je KaHALIAaT o6januo Blrure oA 3 paga,AoAarr4 HoBe pe4oBe y oBaj Aeo AoKyr'reHra
lrc rIvBEHo cr vcJlo BA 34, OAE PAHy AO KTOPC K E AI,I CEPTAIII{JE
KaHAuaar HcnyruaBa ycnoBe 3a oueHy u oaspaHy AoKropcKe auceprauuje xoju cy npeaer.r!eHu 3aroHorr.r o BHcoKoM
o6pa:onarry, Craryrolr Vuuaepurrera u Craryrorra (Daxylrera.
O5pat.'tctttceu.e
q, HE
KaHgI'I4ar je [oJIoxHo cBe HcII]Ire [peABI.IbeHe HacraBHHM rrrraHoM H nporpaMoM AoKTopcKHx cry;Lt4ja, o6januo yKyrrHo
,15 pa.qosa y MebyHapoAHI,IM qacorrvtclav,a ca CI-U4 Jrprcre, qerr,rpn pa1ay qacolacuMa Har.IHoHaJrHor 3Haqaja H H3Jrox(Ho
,rehu 6poj .paAoBa Ha MehyHapoAHHM KoH$epeHrlr.rjaMa. TaKobe, npeAao je paany Bepsujy AorilopcKe 4ucepraquje
.oAroBapajyhe caApxuse H KBaJllrrera y cKJraAy ca o4o6peHoM reMoM AoKropcKe auceprauraje.
BPEAHOBABE TIOJEAI,IHtrX AEJIOBA AOKTOPCKE AI4CEPTAIII,IJE
:Kpatar onnc noje4uHux AeJroBa 4r.rceprar-olje (r)o 500 peuu)
, AoxropcKH paA caApxu ceAaM rilaBaquiule caApxaj rry6lanonau y MebyHapoAHHM qacorncuMaca CI-pI Jracre.
'Y orcnrpy rlpBor rIoHIaBJba Aar je flperneA Jll{Teparype H yBoAHa pa3Marpa}ba o HenoKrrnHoj reopraju KoHTH}ryyMa.
,Taro!e, Aara je MareMarI'IqKa $oprvrynaqktja KoHcrI4l-yrI{BHHx perarlHja 3a HeJroKurJrHo enacrprqHo }r BracKo-enacrgr{Ho
:Tero. Tpe6a HcrahH Aa ce y [oruIaBJbHMa2 - 6 pa3Marpajy, JrHHeapHe rpaHcBep3aJrHe r4 JroHrury.u{HanHe ocrruJrarlnje
,cucreua HaHo-rpeAa I{ HaHo-nJloua,4ox je y ceAMoj tJIaBH pa3MarpaH HeJrHHeapaH c,ryuaj fiapaMerapcKux ocUr/maqnja n
, 
gunauuuxe cra6u.nnocrr je4ne HaHo-rpeAe.
I V apyroj r.rIaBH AoKropcKe 4ucepraqraje H3BeAeHe cy ocHoBHe jeguavnue Kperama JToHTHTyAHH€IJrHIX H
,TpaHcBep3aJIHLIx ocIII4JIaqnja HaHo-rpeAa H TpaHcBep3rulHe ocl{Hlaquje HaHo-nJroqa rpr.rMeHoM D'Alembert-oaor
IrpHHUHla H. HeJIOKtUIHe eJlacrllr{He KoHcTrITyrHBHe peJrarlnje. Kao MoAeJr fpeAe Kopr.rurhena je Euler-Bernoulli-jera
TeopHJa AoK Je 3a MoAeJI HaHo-rIJIoqe xopumheHa Kirchhoff-oea reopuja. flo6ujeura cy aHafir,rrgr{Kr,r H3pa3H 3a concrBeHe,
Spexneuquje H Kpr.rrr,rr{Hy cutry usstjarLa MeroAoM pa:gnajarba rrpoMeHJbHBHx. 
l
flpuuena BHIIIHx reopuja rpeAe, Kao Llrro cy Reddy-jeea H Huu-Thai-jeaa, y aHa1ru1.3u AHHaMr,rr{Kor nosarrrama ul
cra6snHocrl'I je4uosu4ne yFJbeH[qHe HaHo-IreBIr, pa3MarpaHo je y rpehoj r-JraBu. Ilpuueuona Hamilton-oBor [pHHrIHna H,
rpa4njenrnrx KoHcrHTyrHBHHx penaquja uane4eue cy ocHoBue je4Ha.rrHe KperarLa MoAeJra HaHo-rpeAe ca flpocrgM
ocnoHI{HMa. fpaarajeurHe reopuje eracrutlHocrn rcoje cy aHurv3upaHe y oBoM nornaBJby cy HarroHcKo rpa4rajenrHa wM
Eringen-ora HeJIoKruIHa teopraja H ABa rlrna ae$oplaaqr,rouo rpa4ujeHrHrD( reopuja eracrpr{Hoc.ra. MeroAoru pasaeaja*a,
TIpoMeHJLI'IBHx go6HjeHa cy aHirJIHrHqKa peulerba 3a corlcrBeHe Qpexaenqaje ra rcpnrur{Hy cary uztujatta 3a ;6a uoaena
HaHo-rpeAe. Bepra$raxaquja rarco 4o6Iajeurax aHarrurur{Kr{x pe3ynrara, ypafeua je nopelene1a ca pe3yrrarr,rMar
MoneKyJrapHo AI'IHaMHqKI4X cHMyJlaqvqa us JlHTeparype lI noKiraHo je o4.ul.rvHo cJraralLe. ,{e.ra;suona [apaMerapc6oM
aHaJII'lsoM yrnplen je yruqaj pa3Jluql4rllx flapaMerapacncreMa Ha corcrBeHe SperreHquje n xp11rnrrry "rry 
u:elajarra:
HaHO-fpele.
YrrElraj aoHrHTyAHHaJIHor MarHerHor noJba r4 rpoMeHe reMneparype Ha ocur4naqaje jeauosr,rAHe HaHo-rpeAe ca
orurehemeu yMerlryre y eilacruquy cpeAplrry pa3MarpaHo je y ueraproj uraBr,r. Mexanuqxu MoAen ourreheue ygbeHr4qHe
HaHo-II9BI'I cacroju ce oA ABo-cerMeHTHe HaHo-rpege vuju cy cerMeHTr,r noBe3aHH Top3HoHoM onpyroM Ha Mecryl
olrlrehe}sa, rcoja je yMerHyra y Winkler-oB eJlacrlrqHu cJroj. Ilapunjanue 4rz$epeHrrr,rjanne je4naurr" *p.ru*u aro-
cerMeHTHe HaHo-lpeAe 4o6ujeHe cy [pHMeHoM D'Alembert-oeor npnHurrna, HeJroKzrnHe repMo-eracrgr{He
KoHcruryrllnHe pe-na-qrzje H ruIacuqsux Maxwell-oeux pe.naqraja.Y HyMepr.rr{KHM npHMepHMa npuKa3an je yruqajl
3
orrrreherba Ha ocuu,Jraqraje y upra r{erupu MoAa ocrrr4JroBarba orureheHe HaHo-rpeAe. Tarole, aHutn3vpaH je yrr.rqaj
:KpyrOCTI,I TOp3HoHe Onpyre Kao u HeJIoKaJIHOI, MarHeTHor H TeMnepaTypHor napaMeTpa Ha AHHaMI4Ky CHcTeMa.
, Y neroj mann a*ufi43vpar.o je ocqunaropHo noHarrraube u cra6unHocr enacrrarrHo rroBe3aHl,rx HaHo-rrrrafloBa,
rpeAa H lrnoqa IrpHMeHoM HeJroKiIJrHe reopnje eJracrHqHocru. AHarrasvpa*acy 'rpu clyuaja, y rrpBoM cryrajy cy
rpa3MaTpaHe JroHrHTyAr4HanHe ocqrnaquje cncreMa clperrryrlrx HaHo-rrrrarroBa, Apytu crryuaj je nocneheH aHilJr}r3H
TpaHcBep3irlHrlx ocrruJrarlnja cacreua crpern)"rux HaHo-rpeAa AoK ce y rpeheu c.rryuajy pa-:naarpajy rpaHcBep3zrnHe
ocquraquje cncreMa cflpernyrr,rx HaHo-nJlor{a. Cucreuu napurajanHnx 4u$epeHqraja.nHrEx je4uauuua cy ao6rajenrE
:rrpuMeHoM D'Alembert-oBor rrpr{Hr]tztrra v HeJroKaJrHe eJracrur{He KoHcrHTyrumre penaquje. AnaluruqKa pe[e]La 3a
corrcrBeHe Qpexrenqlrje u KpfirHarHy cuny usaujama cy ao6rajeHa rrpr,rMeHoM MeroAe pasarajama npoMeHJbr,rB]rx H
TprrroHoMerpujcxe uero4e, a 3a cryuajene KaAa cy HaHo-eJreMeHTH crrperHyru y yKJre[TeHu v clo6oAnu ranaq. Y
iHyMepHrrKLIM [p]IMepHMa Ha xpajy nornaBJba AaTa je gem.nHa anaJllr4sa yruqaja HenoKzrJrHor, fiapaMeTpa, KpyTocTr,r
,enacruqnor cnoja n 6poja nano eJreMeHara Ha concrBeHe SpexseHqwje u rcpuruqlry cuJry raarujarrl cu:creua.
i y mecroj rJIaBr,r pa3MarpaHo je gnuaurnuKo rroHarrrarbe BHcKo-eJracrr.rr{H}rx cprcreMa roju cy car{H}beHr4 oA seher
.6poja 
jeguaxux HaHo-eJreMeHara, Kao rxro cy BHcKo-eJracrHtrHH HaHo-rrrranoBu, r-pere u rrJroqe usuely rcojux ce Hanzre
iBrcKo-eJracrlrqHu crojeru. flpuueuou D'Alembert-oBor flpr.rH\t4rra H HeJroKiIJrHe BacKo-eJracrur{He KoHcrHryrHBHe
;pe.naqnje H3BeAeHe cy ocHoBHe napurajamre gn$epeHqr..rja"nne jegHavnHe Kperalba rcoje yzuuajy y o6:lrp ytrqaj nra.ne
:cKzule I{ yHyrpaUIILe flpHryIxerre. lo6ujeHa ay aHilJr]rrrrqKa peue]ba sa KpyxHe Spexnenqnje ra rcoeSuqujeHr
inpl,Iryruelba cncreMa MeroAoM pa:grajarra rrpoMeHJb[rBux H TpuroHouerpujcroM MeroAoM, a :a c.nyuajeBe KaAa cy HaHo-
,eleuenru crperHyTH y yKJIeIIITeHU u cno6o4uu JIaHaII. .{era-nua napaMerapcxa aHalusa je ypaleua 14 noKa3aH je ynErlaj
,pa3ru.{HTux flapaMeTapa cHcreMa Ha KpyxHy SperneHqr-rjy ra noe{uqujem npuryrrJerba cHcTeMa.
. y noclegmoj ilIaBu Alrcepraquje pa:rr.rarpaH je irao4en je4Ho:n4ne yubeHur{He Hauo-r{eBr4 r4e je yser y o6:rap
.]rnuaj reouerpujcre HenuHeapHocru LI JIoHTHTyAT{HirJrHor MarHerHor rroJba Ha cro6oAHe ocqnnaqnje u Lu:naMlz,rlrty
'cra6uluocr, xopnurherreM HeJloKanne reopnje eJlacrur{Hocru u Rayleigh-jere reopaje rpeAe. florpe6Ho je uanoueny'ru
Aa ce yrubeHurlHa HaHo-qeB Hana3H y Br,rcKo-enacrur{HoM crojy Kelvin-Voigt-onot rnrra fl Aa je no4 gejc'rooM BpeMeHcKH
rIpoMeHJbHBor arcujaruor on'repeheba H JIoHil4TyAr,rHurJrHor MarHerHor floJba. flpurrleuou MeroAe Burxe BpeMeHcKrlrx
rcKaJIa 4o6ujeua cy aIIpoKcHMarHBHa aHzurHrHLrKa pemerLa 3a Henr.rHeapue Spexreuquje, auuuryAuo-$pexreHrHe Kpr{Be
rH o6nacrH cra6mHocru, oAHocHo necra6uruocru. Tpe6a wcrahu ga je ananu3r,rpaH cnyuaj ycraJbeHor crarba (steady-
rstate response) raga je SpexeeHur,rja arccr,rjanHor orrepeherra goa rryra seha oA corcrBeue Qpexreuqnje cncrerraa. Ha
:xpajy roHIaBJba 4aroje HeKoJIIIKo HyMepHr{KHx [puMepa rcoju npura:yjy yrraqaj JroHrHTyAHHrrJrHor MarHerHor roJba,
,roe$uqujeuara BucKo-eJracrr,rqHor cloja u HeJroKErJrHor napaMerpa Ha EuHaMwtKo rroHauralbe yMernyre yrJbeHuqHe
HaHO-rleBH.
V sarpuruoM noHIaBJby Aara cy 3aKJByrIHa pasMarpaba cBaKor cerMeHTa AoKTopcKe 4r.rcepraqnje r4 HaBeAeHr,r
ruoryhn Aiubu npaBrIH HcrpaxuBabay onoj o6lacua.
,Htno ocrBapLIBaBa nocraBJbeHrrx qI,IJbeBa as npuj_aoe AoKTopcKe ancepraquj e (do_ 200 peuu)
flocrasJbeHu rrr4JbeBn y npujaruAoKropcKe gucepraquje cy y norrryHocrli ocrBapeHH.
.
,flpuueHou aHa.JrHTHqKHx MeroAa, ao6ujeura cy pe3yJrrarra xoj*t urr,rajy HayrrHH H [paKTHr{Hn suauaj y npojex.roaaLsy H
:aHIIJIH3I HaHo-eiIeKTpoMexaHI,ItIKI,Ix cucTeMa w ype\aja. Tanofe, 4o6njeur.r aHirrrr{THr{KH pe3yJrTaTH Mory nocJryxyt'ru vt
.Kao nor{erHa raqKa y I,IcrpiDKHBaILHMa AHHaMHqKoF noHarrrarsa cloxeHr,rjux HaHo-KoMno3HTHHx cucreMa 3acHoBaHLIx Ha
,yrrseulruuuM HaHo-IreBHMa u rpaSencxau rucruhuua, xojr.r cy no4 4ejcraoM prBrHr{urux Qusuuxl,rx noJba. 3a cse
,npOyvaoane MOAene c[perHyTHx yrubeHlrr{Hrx HaHo-IIeBH oAHocHO rpa$eucxux uaHo-nucrnha, 4o6rajeur,r cy
o4ronapajyhu MareMarHrIKI{ MoAeJIH nouohy r<ojux cy pasMarpaHH yruuajr4 pa3nxqrrrux Suruurcux lr reouerpujcxrx
rlapaMeTapa Ha AvtHaMuqKo noHalrafi,e v cra6ulnocr raKBHx cHcTeMa. CxoAuo rortae 4o6r.rjeHhr cy noTrryHo HoBH
aHIUIHTI{rIKH rcpa3u 3a concrBeHe rIpI4poAHe {pexnenqraje H Kpr.rrr4qna cvrra uzatgawa 3a eracrurrHe cncreMe, Kao H
rlpHryLxeHa $pexrenqraja u rcoe$uqujeur npuryrlerba 3a Brrcno-eJracrHr{aH cacreM. Taxole, noKa3aH je uauuH aa
ao6ujame acHM[TorcKHx concrBeHux BpeAHocrH cncreMa KaAa 6poj uoqora slunu 6poj naHo-rurafloBa, rpeAa, nroqa
rexu 6ecroHar{Ho. Tpe6a ucrahu 4a cy 4o6IajeHu a:naJwffHr{Kr..r pe3yrraru ynope\eau ca pe3ynraruMa H3 Jrr,rreparype H
loKa3aHo je .qo6po cJlal'albe. [IIro ce rnrre HeJrr{HeapHax ocrruJraropHnx nojara, Kao r,r A}rHaMHqKe cra6umrocru ycpeA
BpeMeHcKI'I [poMeHJbHBe axcujanne cHJIe H clloJbarrfiber MarHerHot rroJba, noKzBaHa je rraoryhuocr l,rg6erasaBa
pe3oHaHTHHx noApyuja, Kao I,t [poMeHa u]upI,IHe o6tacr:n cra6pusocru oAHocHo necra6ulHocru HaHo-crpyKTypHor
cHcTeMa.
Bpe4nonarre :uauaja H HayqHor AonpnHoca pe3yJrrara 4uceprarlrzje (rto 200 peau)
Teua ncrpaxuBar$a npeAJloxeHe AoKTopcKe 4racep'raqnje je neoua :uavajua H aKryeJrHa, KaKo ca cBof Hayr{Hor suauaja :
TaKo I{ y npaKTHqHI4M npHJ\4eHaMa Kao nor{erHa raqKa y npo-jexrosarby HaHo:crpyKTypHr4x cHcreMa u ypelaja, flo4Hera :
4
rja npeAcrasJba opHrHHirrIaH H BpeAaH HayqHlr r,r crpyr{Hu AorrpuHoc KaHAHAara. Hay.ruu AonpgHoc:AorcopcKa AHcepTarIL
pa3MarpaHor paAa a o6jan6euax HayqHo-I,IcrpzDKr,rBar{KHx paAoBa ce fipe cBera orneAa y cleAehena:
: o flpuueHou HeJIoKaJIHe reopuje KoHTI4rDryMa upeAcraBJbeHH cyArrHaMnr{Ku MoAeirH eJracrrrrrH}rx H BlrcKo-
eJIacrlIqHH cuereMa BHIxe cnpernyrux HaHo-rrrranoBa, rpeAa H flJroqa noju cy rraelyco6no noBe3aHH
eJIacrLrqHHMH BlrcxoeJlacruuHn cnoj eruua.
' o flplttrlenona aHzuIHTHr{KI,tx MeroAa 4o6r.rjene cy BpeAHocrr,r corrcrBeHe $pexoeuqraje H KpHTHT{H a cyuta uzzujar+a za
' eJIacTHqHe cHcTeMe Kao H BpeAHocrl..I[pHrylleue $pexnenquje u rcoeQlrqujeuTa rrpLrtytxeFba 3a BHcKo-eJracTHr{He
CLICTeMe,
o fio6ujene cy acLIMrITorcKe BpeAHocrH corrcrBeue $peroeuquje a Kpr..rrr.rqHa cutauzoujama 3a eJracrHrrHe cr,rcreMe
Kao H BpeAHocrLI npuryuleHe $pexeeuqlrje ra xoeSuqujeHTa npuryurerLa 3a BucKo-eJracrutrHe cr4creMe raga 6poj
MoAoBa ula 6poj Hano-eJreMeHara rexlr 6ecxonaqso. ... IlpeAmanrseu je n aHanH3HpaH MoAeJI ourrehene HaHo-rpeAe xoja ce Harra3v no4 4ejcrnofi rcinrnryglrHaJrHor
MarHeTHOr rIOJba H rlpoMeHe reMrrepaType Ha Ar,rHaMruKO noHarrrarbe cHcTeMa.
. flpeAcraarenje v arraru3upar AvIlaaMuqKH MoAeJr HaHo-rpeAe ca reoMerpujcKoM HeJruHeapuourhy rcoja ce
Har?,;3H nog 4ejcrnoM noHrHryAHHzInHor Mar-HerHor rroJba, rAe cy a[poKcHMarHBHHM MeroAaMa o4pefeue
rpaHurle cra6ulsocru g secra1uJrlHocru cl,IcreMa.
Ouena caMocrirJrHocru HayqHor paAa KaHAr,rAara (0o 100 peuu)
KaHAuAar je nora:ao H3y3erHo BHcoK HrIBo caMocrtrJrHocrl,r, Kpearr,rBHocrlr H cucreMaruqHocru y HcrpprsaB arbu.,y1a vB
oClacru HeJIoKzlJIHe MexaHHKe I,I npHMeHe y alaailil3ktAuHaMurrror rroHatrrarba u cr:a6uluocru cJroxeHrdx HaHo-crpyKTypa,
rnr:o je pByJIrHpaJIo o6jaersr.lnar+eu I 5 HayqHo-HcrpzDKuBar{Krax paAoBa y nelyHapoAHHM qacon ucuMa ca CIfV Jrqcre.
3AKJbYTIAI( (dr.r 100 peutt)
Ha ourooy Ir3JIoxeHe aHaJII,I3e AoKTopcKe 4r.rcep'raquje H yBHAoM y ny6luxoaaHe HayqHe paAose qraHoBH Kouucnje sa
oqeHy ra oa6pany raruryuyjy 4a:
ca4pxaj noAHere AoKTopcKe Aucepraquje y rorrryHocru oAroBapa reMH uprExnahenoj oA arpaHe Hacranuo-
Hayr{Hor seha MaruuHcKor $arcynrera YHneepsurera y Hnuy n Hayvuo-crp}ru{Hor seha sa rexHur{Ko-
TexHoJrorrrKe HayKe YHuaep:urera y Huruy,
KaHAHAaT je oaaagao uorpe6nau laarbvwa H3 crpyKTypHe Ar.rHaMHKe H HeJroK{urHe
aHanH3y Ar4HaMHrrKOr [oHarrraba H cr:a6sluocur HaHo-crpyKrypa, nor-pe6unu
4racepr:aqnje,
xaugu4ar: je HcnoJbuo norpe6ny caMocrtulHocr H r,rHBeHTHBHocr y HayqHo-HcrpaxuBaqKoM paAy,
KaHAI'IAar je 4oruao Ao oppIrHHanHHx pByJITara rcojv cy rry6luroBaHu y Br.rcoKopaHrHpaHHM uefynapognurr,r
llaconHcHMa I{ caorIrITeHH Ha rcoH$epeHqujaua u: yxe HayqHe o6lacra rojoj npnnaAa reMa AoKropcKe
4ucep'raquje,
ao6ujeuu pByJITarH npyNajy nroryhuocr 3a AaJbaHyMepHqKa u reopnjcra r{crpiDrfl.rBarLa y oaoj o6nacru,
PaA je o4ronapajyhe KoHIIHnHpaH, TexHlrrrKr,r KBuurlrrerHo ypaleH u orrroryhara rperureAHo npahe6e H3JroxeHor
ca4pxaja n qo6rajeunx pe3yJrrara HcrpirxriBarba.
Ha ocnoey cBera H3JIoxeHor r{naHoBu Koruacuje roncranryjy Aa noAHera AoKTopcKa gucepraquja rpeAcraBJba
BpeAaH AonpHHoc H3yqaBaBy npo6leuaruKe HeJIoKaJIHe MexaHHKe H aHzurr43e AprHaMr4qKor noHarlam a u cra1st*tocru
HaHo-crpyKTypa. Kouucuja [peAnoKe Hacrasuo-Hayr{HoM nehy Maurr,rHcKor Qaryn.rera y Hr,ruy Aa pa;- KaHAr4Aara
,{aun.na Kaplu.ruhar AHIrJr. Marrr. LIFD,I(. tIoA H€BHBoM
'6llpu*rena HeJroKaJrHe reopuje KoHTrrHJryMa y aHaJrrrclr A[HaM[rrKor rroHarrrarba
u cra6unuocrrr crrcreMa cnperuyrrrx HaHo-crpyrTypa,
npHxBarrc Kao AoKTopcKy Ar,rceprarluly u rauguAara rro3oBe ua ycrraeuy jaaHy o46pany.
MexaHHKe y npr.rMeHH Ha
3a Id3pa[y AoKropcKe
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[ary..r ulreuonalLa KoMHcHje
P. 6p' Hue n npesurvre,3Batue
(YcrairoBa -r rio.jLrl .ic Jatrocrre rr)
Yruarep:u'rer y HrEruy,
Maruuscrz Q_axy-mer y'. Huuy
(Vcranoea _v-' xo.ioj .ie ranoc-reH)
(Vc rarrona r uo]o.j je :irnoc,rcrr)
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Yunoepsurer y Honou Cagy,
Oary-rrer rexrrHqKrlrx HayKa
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